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(54) Tyre and wheel assomb lies 

(S7| In a tyre and wheel assembly the 
wheel rim tyre engaQement zones each 
comprise a tyre bead retaining flange 
{S)r a tyre bead seat (S) and an abutment 



region (8) which projects radially out 
wards of the bead seat (6), end the tyre 
beads each contain a substantially Inex- 
tensfble clrcumferentlaily extending 
bead reinforcement (2), and each have, 
when considered in radial cross-section 
In the Inflated condition on the wheel 
Tim, an effective size (11) measured In 
the inward radfal direction of the 
assembly from the centre of the rein- 
forcement (2) such that the tyre bead 
contacts the bead seat and Is prevented 
from Inward movement by the abut- 
ment (8) and a smaller effecth^e size (1 0) 
measured from the centre of the annu- 
lar reinforcement (2) In an axial, e-g. 
axially outward^ direction, the smaller 
effective size (10) being lessthanlhe 
difference In radii between the annular 
reinforcement (2) and the radial extrem- 
ity of the abutment (8) such that the tyre 
bead may, having been rotated so that 
the smaller effective size (10) extends 
radially, be passed over the abutment 
to !t» seat (6) for tyre fitting 
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SPECIRCATION 

ImpirovdnnGaits to tyre and wheel asaemblles 

5 ThtB Invention relates to tyre and wheel assemblies 
and In particular to pneumatic tyre and wheel rim 
assemblies. 

In conventional tyre and wheel rim assemblies the 
tyre beads are retained on their bead seats by means 
10 ofthe Internal air pressure. 

Deflation of the lyre, however, leaves the tyre 
- beads in a state whereby they may move Inwardly 
from their bead seats under the Influence of side- 
ways force and this affects vehicle control and 
15 safatyk 

!t Is an object of the present Invention to provide a 
tyre and wheel rim assembly In which the tyre beads 
are retained in position regardless of air pressure In 
the tyre. 

20 Acconjlng to one aspect of the present Invention a 
tyre and wheel dm assembled in which the wheel 
rim comprises a pair of spaced apart tyre engage- 
ment zones each comprising an axially outer tyre ^ 
bead retaining flange, a tyre bead seat and fmmedi- 

25 ately adjacent the bead seat an abutment region 
which projects radially outwards of the bead seat 
and the tyre comprises a pair of beads each contain- 
ing a substantialty Inextenslble drcumferentlaily 
extending bead reinforcement end each of the 

30 beads, when considered in radial cross-section In the 
inflated condition on the wheel rim having an 
effective size nneasured In the inward radial direction 
of the assembly from the centre of the reinforcement 
such thatthe tyre bead contacts the bead seat and is 

35 prevented from Inward movement by the abutment 
and a smaller effective size measured from the 
centre of the annular reinforcement in the axial 
direction of the assembly, the smaller effective size 
being less than the difference in radius between the 

40 annular reinforcement and the axial extremity of the 
abutment such that the tyre bead may. having been 
rotated so thatthe small effective diameter extends 
radiallyr be passed outwardly ovwtha abutment to 
its seat for tyre ffttjng. 

45 The smaller effective size may be provided extend- 
ing to the B)dally inner tyre bead surface but 
preferably h extends to the axially outer tyre bead 
suri^ace. 

Preferably the larger effective size is 1 ^ or more 
50 times largerthan the smeller effective size. 

The tyre bead is preferably formed in the regions 
of the larger effective size of material having a 
hardness between 40 and Sff* Shore A and more 
preferably in the range 60-96^ Shore A, Furthermore 
55 afabric reinforcement ply may be provided adjacent 
to the bead periphery. 

The bead seat region of the tyre bead is preferably 
convex towards the bead seat and the bead seat is a 
complementary concave shape such that In the 
60 normal Inflated condition the tyre bead rests in the 
concave seat and is prevented from axially outward 
and inward movement by the wheel rim flangeand 
abutment respectively. 
Another aspect of the present Invention provides a 
65 lyreforatyre and wheel rim assembly of the typeset 



out comprising a tread, a pair of sidewells and a pair 
of tyre beads each containing a substantialty Inex- 
tensible circumferentially extending annular rein- 
forcement and each of the beads when considered 

70 wftii the tyre on the radial cross-section taken up 
when fitted to a wheel rim and Inflated having an 
effective size In the bead periphery measured In the 
inward radial direction of the tyre from the centre of 
the annular reinforcement which Fs substantially 

75 greater than the effective size measured from the 
centre of the annular reinforcement to the bead 
periphery in the axlai diraction of the tyre. 

Preferably the larger effective sfee Is 1 ^ or nwra 
times larger than the smaller effective size. 

80 Preferably the smaller effective size is in the axially 
outer region off each tyre bead although It may be in 
tiie axially Inner ragion« The tyre bead in the region 
of the greater effective size may be of rubber 
compound having a hardness of40-96* Shore A or 

85 more preferably 60-96* Shore A. Furthermore tiie 
bead region may be reinforced by a reinforcement 
ply provided adjacent the periphery of the bead 
which ply may be a woven or non-woven metal or 
textile fabria 

90 The tyre may be of the cross-ply, belted bias, radial 
orfiabricleas type. The wheel rim may be of various 
t/pes but ie preferably of the type Including a well to 
allow tyre fitting. 
Yet another aspect of the invention provfdes a 
95 method of fitting a tyre to a wheel rim both 

according to the present invention comprising plac- 
ing both tyre beads In a wheel rim well in the 
conventional manner, applying force to the tyre 
sidewaii so that the bead is rotated so that its small 
100 effective size lies in the radially Inward direction, 
moving said bead axially outwards over the abut- 
ment to Its bead seat end rotating the bead so that 
its larger effective size extends radially inwards to 
engage the bead seat and repeating the operation to 
105 fit the other bead to its seat 

The method may be modified to rotate and fit both 
tyre beads simuhaneously. 

Further aspects of the present Invention will be 
apparent from the following description, by way of 
1 10 example only, of one embodiment in conjunction 
with the attached diagrammatic drawings in whlch:- 
Figure 1 is a cross-section of a tyre and wheel rim 
according to the present Invention; 
Figure 2 is an engaged cross-section of the tyre 
1 15 bead and wheel rim flange and bead seat area of tiie 
assembly shown in Rgure 1. 

The assembly shown in Rgure 1 is a 2Va - 17 light 
weight motor cycle tyre ffttsd to a 1 .65 Inch wheel 
rim having a central fitting well 1 . 
1 20 The tyre comprises a pair of circumferentially 
continuous bead hoops 2 and 3 around each of 
which are anchored the edges off carcass reinforce- 
ment plies 4, The tyre sidewalls and traad region are 
all of normal construction but the tyra beads and 
1 25 wheel rim bead seats are each as shown In greater 
detalHnBgurea. 

The bead seating region of the wheel rim compris- 
es an outer flange 5 which extends In a generally 
radial direction In conventional manner, a bead seat 
130 6 which Is concave as shown and an inner region 7 of 
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greater radiue than the bead seat 6 so that (t forms 
en abutment 6 at the axlally inner edge of the 
concave bead seat 8. The inner region 7 extends to 
the edge of the fitting well t as shown. 
5 The t/re bead has the bead ho6{i 2 positioned 
nearer one side than its bead bese 9. The dimension 
10 from the bead hoop 2, which !s a conventional 
multi-wire ring, measured in the axiat direction of 
the assembly is thus small compared wfth the 

10 dimension 1 1 from the bead hoop In the redial 
direction of the assembly to the bead base 9. The 
dimensions are chosen so thatthe small dimension 
10 is Hess than the dimension 12whichi5the 
difference in radius between the radially inner ' 

15 exiramity of the bead hoop 2 andihe radially outer 
extremity of the diameter of the abutments. The 
large dimension 11 Is substantially greater than the 
smaller dimension 10 and also is substantially larger 
than the dimension 1 2 so that when the bead is in 

20 the fittsd position so that It cannot move axlally 
inwards, 1^. to the right in Rgure 2, due to the 
difference in diameters of the bead base 9 and the 
abutments. 

The dimension 11 Is greaterthan thedimension 12 
25 and the region 13 ofthe bead beneath the bead hoop 
2 is formed by rubber having a hardness of greater 
than 60* Shore A. The bead region is also wrapped 
by an outer ply reinforcement 14 which is a cross- 
woven tyre fabric and which acts as a reinforcement 
30 skin to maintain the bead shape and in particularthe 
cfimension sizes 10 and 11. Altemotive fabribs may 
foe used for ply reinforcement including wefdess 
material. 

it should be understood thatthe dimensions or 

35 distances referrodto are not strictly speaEdng the 
actual distances but the "effectivB" distances by 
which is meant the geometrical size with an allo- 
wance for the compression stiffness of the material 
forming the bead Thus the dimension 11 must 

40 always be greaterthan the dimension 12 even when 
the applied toads radially between the bead base 9 
and the bead hoop 2 act to compress the bead along 
the dimension 11. 
The tyre bead Is fitted to the wheel rim by fitting it 

45 IrrtD the well 1 in the usual manner, applying a tool to 
the type to rotate the bead about the centreline of the 
bead by about 90* in the direction A so thatthe 
dimension 10 is in the radial direction which dimen- 
sion 10 is less than dimension 12, moving the bead 

50 axlally outwardsto the flange 5 and rotating the 
bead so that the bead engages its seat as shown in 
the Rgures. Tyre removal Is effected by rotating the 
beads and then displacing them to the well. 
The tyre described above is a motorcycle tubeless 

55 tyre butthe invention Is applicable to any known 
type of tyre having annularbead reinforcements of 
the tubed or tubeless type and independent of the 
vehicle type. 

60 CLAIMS 

1. Atyre and wheel rim assembly wherein the 
wheel rim comprises a pair of spaced apart tyre 
engagement zones each comprising an axtally outer 
B5 tyre bead retaining flarige, a tyre bead seat and* 



Immediateiy adjacent the bead seat an abutment 
region which projects radlelly outwards of the bead 
seat-and tiie tyre comprises a pair of beads each 
containing a substantially inextensible clrcumfaren- 

70 tially extending bead reinforcement and each of the 
t)eed8,'when considered in radial cross-section in the 
Inflated condition on the wheel nm ha^ng an 
effective sizemeasured In the.inward radial direction 
of the assembly from the centre of the reinforcemenft 

75 such that the tyre bead contacts the bead seat and Is 
prevented from inward movement by the abutment 
and a smaller effective size measured from the ^ 
centre of the annular reinfonsement in the axial 
direction of the assembly, tiis smaller effectivB size 

80 being less than tha difference tn radii between the « 
annular reinforcement and the axial extremity of the 
abutment such thatthe tyre bead may, having been 
rotated so thatthe email effective diameter extends 
radially, be passed outwardly over the abutment to 

85 Its seat for tyre fitting. 

2. A tyre and wheel rim assembly according to 
daim 1 wherein the larger effiecdve size is at least 1 .2 
times the smaller affective size. 

3. Atyreandwheel rim assembly according to 
90 dalml or2whereinthesmsl[ereff6cKive$lze 

extends In the sxlel directon outwards of the tyre 
bead to the axial ly outer tyre bead surface. 

4. A tyre and wheel rim assembly according to 
daim 1 or 2 wherein the smaller effecth^ size 

95 extends in the axial direction inwards of the tyre 
bead to the axlally Inward tyre bead surface. 

5. A tyre and wheel rim assembly according to 
any one of dalms 1-4 wherein the tyre bead in the 
region of the larger effective size is formed by 

100 materia] having a hardness between 40 and 96* 
Shore A. 

B- A tyre and wheet rim assembly according to 
any one of daims 1-4 wherein the tyre bead in the 
region of the larger effective size is formefd by 
105 material having a hardness between 60 and 96* 
Shore A. 

7. A tyra and wheel rf m assembly according to 
any one of dalms 1-6 wherein a fabric reinforcement 
ply Is provided adjacent to the periphery of the bead ' 
110 and extends around the portion of the bead In 
contactwith the bead seat 

a A tyre and wheel rim assembly according to 
any one of dafms 1-7 wherein the bead seat region 
of the tyre bead is convex towards the bead seat and 
115 the bead seat is a complementary concave ehapa 
such that in the ndnmal inflated condition the tyre 
bead rests in the concave eeat and is prevented from 
axlally outward and inward movement by the wheel 
rim flange and abutment respectively. 
1 20 9. A tyre and wheel rim assembly according to 
any one of dalms 1 -8 wherdn the wheel rim Includes 
awei1fortyrefitting« 

10. Atyrefbr a tyre and wheel rim assembly of 
the type set out comprising a tread, a pair of 
125 sidswalls and a pai r of tyre beads each containing a 
substantially Inextensible circumferentially extend- 
• Ing annular reinforcement and each of the t>ead8 

when considered with the tyre on the radial cross- 
' section taken up when fitted to a wheel rim and 
130 inflated having an effective size in the bead 
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periphery measured In the Inward radial direction of 
the lyre from the centra of the annular reinforcement 
which Is eubstsntialtv greater than the effective size 
measured from the centre of the annular reinforcc- 
5 rnent to the bead periphery In the axial direction of 

the tyre. 

11. A tyre acco rdlngtocIaimlO wherel n the 

larger effective size is at least 1 .2 times the emaller 

effecth^e size. 
10 12. A tyre according to daim 10 or 11 wherein 

the smaller effective size extends In the a)dal direo- 
• don outwards of the tyre bead to the axlally outer 

tyre bead surface. 

13. Atyre according to claim 10 or 11 wherein 
'15 the smaller effective size extends in the axial direc- 
tion Inwards of the tyre bead to the axlally tyre bead 
surface. 

14. A tyre according to any one of dalms 10-13 
wherein the tyre.bead in the region of the larger 

20 effective she is formed by material havi ng a hard- 
ness between 40 and 96'' Shore A. 

1 5. A tyre according to any one of claims 10-13 
wherein the tyre bead in the region of the iargsr 
effective size Is formed by material having a hard- 

25 ness between BO and 96° Shore A- 

16. A tyre according to any one of claims 10-15 
wherein a fabric reinforcement ply is provided 
adjacent to the periphery of the bead and extends 
around the portion of the bead In contact with the 

30 bead seat 

17. A tyre according to any one of claims 10-16 

wherein the bead seat region of the tyre bead is 
convex in the radleily Inward direction. 

18. A tyre according to any one of claims 10-17 
35 v^fhereinthatyrelsa radial ply tyre. 

19. A method offltting a tyre to a wheel rim both 
according to the present Invention comprising plac- 
ing both tyre beads In a wheel rim well in the 
conventional manner, applying force to the tyre 

AO sidewall so thatthe bead Is rotated so that hs small 
effective size lies In the radially inward direcdon, 
moving said bead axlally outwards overihe abut- 
ment to its bead seat and rotating the bead so that 
Its larger effective size extends radially Inwards to 

45 engage the bead seat and repeating the operation to 
fitthe other bead to its seat 

20. A method as In claim 19 wherein both beads 
are rotated and frtted simultaneously. 

21 . A tyro and wheel rim assembly constructed 
50 and arranged substantially as described herein and 

illustrated In Rgures 1 and 2 of the accompanying 
drawings* 

22. A tyre constructed and arranged substantial- 
ly as described herein and Illustrated In Rgures 1 

55 and 2 of the accompanying drawings, 
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